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(57) ABSTRACT

A backlight module is provided, which includes a first coil, a
first driving circuit, a second coil, a rectifying circuit and a
light emitting unit. The first driving circuit is electrically
connected to the first coil for controlling the first coil to
produce a first magnetic field. The second coil is disposed on
a transmission direction of the first magnetic field corre-
sponding to the first coil for receiving the first magnetic field
and providing a first induction voltage according to the first
magnetic field. The rectifying circuit is electrically connected
to the second coil for converting the first induction voltage
into a first driving voltage. The light emitting unit is electri-
cally connected to the rectifying circuit to provide a backlight
according to the first driving voltage.

8 Claims, 10 Drawing Sheets
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BACKLIGHT MODULE TRANSMITTING
ELECTRICITY THROUGH MAGNETIC
FIELD INDUCTION

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 101134317, filed on Sep. 19, 2012. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention generally relates to a backlight module, and
more particularly, to a backlight module able to transmit
electricity through the magnetic field induction.

2. Description of Related Art

The liquid crystal display (LCD), due to low-voltage
operation, no radiation scattering, light weight and small size,
has significant advantages which the traditional display based
on cathode ray tube (CRT) can not achieve, so that the LCD
has become the major project for display development in
recent years and continues to progress towards the coloriza-
tion. The LCD is a non-self-luminous display and requires a
backlight module to provide appropriate light for displaying.
In recent years, with the enhancement of environmental
awareness, the light emitting element used in the backlight
module has been gradually converted from the cold cathode
fluorescent lamp (CCFL) into the more environment-friendly
light emitting diode (LED).

However, due to the factors of the connector of LED light
bars, driving circuit and power line layout and others, the
backlight module encounters a design problem for further
compacting the volume itself

SUMMARY OF THE INVENTION

Accordingly, the embodiments of these invention provide a
backlight module, which is able to simplify and reduce the
circuit layout therein through the magnetic field induction
between the coils so as to further reduce the volume and get
disposing convenience.

The invention provides a backlight module, which includes
a first coil, a first driving circuit, a second coil, a rectifying
circuit and a light emitting unit. The first driving circuit is
electrically connected to the first coil for controlling the first
coil to produce a first magnetic field. The second coil is
disposed on a transmission direction of the first magnetic field
corresponding to the first coil for receiving the first magnetic
field and providing a first induction voltage according to the
first magnetic field. The rectifying circuit is electrically con-
nected to the second coil for converting the first induction
voltage into a first driving voltage. The light emitting unit is
electrically connected to the rectifying circuit to provide a
backlight according to the first driving voltage.

In an embodiment of the invention, the backlight module
further includes a first substrate having a first surface and a
second surface opposite to the first surface, in which the first
coil and the first driving circuit are disposed at a side of the
first substrate the same as the first surface, and the second coil,
the rectifying circuit and the light emitting unit are disposed
at another side of the first substrate the same as the second
surface.
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In an embodiment of the invention, the first coil and the
second coil are respectively a coil pattern printed on the first
substrate.

In an embodiment of the invention, the light emitting unit
includes an LED light bar and the second coil is disposed at a
second substrate of the LED light bar.

In an embodiment of the invention, the first coil is a coil
pattern printed on the first substrate, and the second coil is a
coil pattern printed on a second substrate of the LED light bar.

In an embodiment of the invention, the rectifying circuit is
electrically connected between the second coil and the LED
light bar and includes a first diode, a second diode, a third
diode, a fourth diode and a first capacitor. The anode of the
first diode is electrically connected to first terminal of the
second coil. The cathode of the second diode is electrically
connected to the anode of the first diode. The anode of the
third diode is electrically connected to second terminal of the
second coil and the cathode of the third diode is electrically
connected to the cathode of the first diode. The cathode of the
fourth diode is electrically connected to the anode of the third
diode and the anode of the fourth diode is electrically con-
nected to the anode of the second diode. The first capacitor is
electrically connected between the cathode of the first diode
and the anode of the second diode for providing the first
driving voltage.

In an embodiment of the invention, the first driving circuit
is further for receiving a switch driving signal and the first
driving circuit includes a voltage source and a first switching
component. The voltage source is electrically connected to
the first terminal of the first coil for providing a first voltage to
the first terminal of the first coil. The first switching compo-
nent is electrically connected between the second terminal of
the first coil and a second voltage for providing the second
voltage to the second terminal of the first coil according to the
switch driving signal.

In an embodiment of the invention, the first driving circuit
further includes a second switching component, which is
electrically connected between the first terminal and the sec-
ond terminal of the first coil and is turned on according to the
inverse signal of the switch driving signal, in which the first
switching component includes a first transistor, the first ter-
minal of the first transistor is electrically connected to the
second terminal of the first coil, second terminal of the first
transistor receives the second voltage and the control terminal
of the first transistor receives the switch driving signal. In
addition, the second switching component includes a second
transistor, in which the first terminal of the second transistor
is electrically connected to the first terminal of the first coil,
the second terminal of the second transistor is electrically
connected to the second terminal of the first coil and the
control terminal of the second transistor receives the inverse
signal of the switch driving signal.

In an embodiment of the invention, the first driving circuit
is also used to receive a switch driving signal and the first
driving circuit includes a voltage source, a third switching
component and a fourth switching component. The voltage
source is for providing a first voltage. The third switching
component is electrically connected between the voltage
source and the first terminal of the first coil for providing the
first voltage to the first terminal of the first coil according to
the switch driving signal. The fourth switching component is
electrically connected between the first terminal and the sec-
ond terminal of the first coil and is turned on according to the
inverse signal of the

In an embodiment of the invention, the third switching
component includes a third transistor, in which the first ter-
minal of the third transistor is electrically connected to the
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voltage source, the second terminal of the third transistor is
electrically connected to the first terminal of the first coil and
the control terminal of the third transistor receives the switch
driving signal. The fourth switching component includes a
fourth transistor, in which the first terminal of the fourth
transistor is electrically connected to the first terminal of the
first coil, the second terminal of the fourth transistor is elec-
trically connected to the second terminal of the first coil and
the control terminal of the fourth transistor receives the
inverse signal of the switch driving signal.

In an embodiment of the invention, the switch driving
signal is provided by a control chip, the control chip includes
a timing controller and the switch driving signal is provided
by the timing controller.

In an embodiment of the invention, the backlight module
further includes a third coil and a fourth coil. The third coil is
electrically connected to the first driving circuit and produces
a second magnetic field under controlling of the first driving
circuit. The fourth coil is electrically connected to the recti-
fying circuit, is disposed on a transmission direction of the
second magnetic field opposite to the third coil and is used to
receive the second magnetic field and provide a second induc-
tion voltage to the rectifying circuit according to the second
magnetic field, in which the rectifying circuit converts the
second induction voltage into a second driving voltage, and
the light emitting unit provides the backlight according to the
first driving voltage and the second driving voltage.

Based on the description above, the backlight module in
the embodiment of the invention takes advantage of the
induction action of magnetic fields between the first coil and
the second coil to make the first driving circuit wirelessly
control the light emitting unit for providing a backlight. In
this way, the volume of the backlight module can be reduced
due to a fewer circuits, which further reduces the design cost
of the backlight module and easier disposes the backlight
module in an LCD.

Other objectives, features and advantages of the present
invention will be further understood from the further techno-
logical features disclosed by the embodiments of the present
invention wherein there are shown and described preferred
embodiments of this invention, simply by way of illustration
of modes best suited to carry out the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide fur-
ther understanding, and are incorporated in and constitute a
part of this specification. The drawings illustrate exemplary
embodiments and, together with the description, serve to
explain the principles of the disclosure.

FIG. 1 is a function block diagram of a backlight module
according to an embodiment of the invention.

FIG. 2 is a schematic implementation diagram ofthe archi-
tectures of the coils, the rectifying circuit and the light emit-
ting unit in FIG. 1.

FIGS. 3-6 are schematic diagrams showing the connection
configuration between the first driving circuit and the first coil
according to an embodiment of the invention.

FIG. 7A is a schematic diagram of the backlight module
structure of FIG. 1 according to an embodiment of the inven-
tion.

FIG. 7B is a schematic diagram of the backlight module
structure of FIG. 1 according to another embodiment of the
invention.

FIG. 8 is a function block diagram of a backlight module
according to another embodiment of the invention.
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FIGS. 9-12 are schematic diagrams showing the circuit
connection between the first driving circuit, the first coil and
the third coil according to an embodiment of the invention.

FIG. 13A is a disposing diagram of the light emitting unit,
the second coil and the fourth coil according to an embodi-
ment of the invention.

FIG. 13B is a disposing diagram of the light emitting unit,
the second coil and the fourth coil according to the embodi-
ment of FIG. 13A.

DESCRIPTION OF THE EMBODIMENTS

FIG. 1 is a function block diagram of a backlight module
according to an embodiment of the invention. Referring to
FIG.1, in the embodiment, the backlight module 100 includes
afirst coil 111, a second coil 112, a first driving circuit 120, a
rectifying circuit 130 and a light emitting unit 140. The first
driving circuit 120 is electrically connected to the first coil
111 for controlling the first coil 111 to produce a first mag-
netic field M1. The second coil 112 is disposed on a trans-
mission direction DIR1 of the first magnetic field M1 corre-
sponding to the first coil 111 for receiving the first magnetic
field M1 and providing a first induction voltage IV1 accord-
ing to the first magnetic field M1. The rectifying circuit 130 is
electrically connected to the second coil 112 for converting
the first induction voltage IV1 into a first driving voltage DP1.
The light emitting unit 140 is electrically connected to the
rectifying circuit 130 for providing a backlight according to
the first driving voltage DP1, in which the light emitting unit
140 can include at least one LED light bar.

In the embodiment, since the first coil 111 take advantage
of induction of magnetic field to make the second coil 112
produce the first induction voltage IV1, so that no circuit
connection is needed between the first coil 111 and the second
coil 112 to achieve electric transmission effect. As aresult, the
dimension of the backlight module 100 can be effectively
reduced due to a fewer circuits and the fabrication cost is
accordingly reduced. In addition, the space size and the rela-
tive position layout between the first coil 111 and the second
coil 112 can be not entirely corresponding to each other, in
which it is required only the intensity of the first magnetic
field M1 received by the second coil 112 is sufficient to make
the second coil 112 produce the first induction voltage IV1. In
other words, the positions of the first coil 111 and the second
coil 112 do not require to be corresponding to each other,
instead, it is needed they are partially overlapped with each
other.

FIG. 2 is a schematic implementation diagram of the archi-
tectures of the coils, the rectifying circuit and the light emit-
ting unit in FIG. 1. Referring to FIGS. 1 and 2, in the embodi-
ment, the light emitting unit includes a plurality of LED light
bars 141 and the rectifying circuit 130a is electrically con-
nected to between the second coil 112 and the LED light bars
141.

The rectifying circuit 130qa includes a first diode D1, a
second diode D2, a third diode D3, a fourth diode D4 and a
first capacitor C1. The anode of the first diode D1 is electri-
cally connected to first terminal of the second coil 112. The
cathode of the second diode D2 is electrically connected to
the anode of the first diode D1. The anode of the third diode
D3 is electrically connected to second terminal of the second
coil 112 and the cathode of the third diode D3 is electrically
connected to the cathode of the first diode D1. The cathode of
the fourth diode D4 is electrically connected to the anode of
the third diode D3 and the anode of the fourth diode D4 is
electrically connected to the anode of the second diode D2.
The first capacitor C1 is electrically connected between the
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cathode of the first diode D1 and the anode of the second
diode D2 for providing the first driving voltage DP1.

Specifically, after the second coil 112 produces the first
induction voltage IV1, the rectifying circuit 130a can convert
the first induction voltage IV1 into the first driving voltage
DP1 through, for example, a full-bridge rectifier circuit (com-
posed of the first diode D1, the second diode D2, the third
diode D3 and the fourth diode D4). It should be noted that the
circuit configuration in the rectifying circuit 130q herein is an
example only, the user can design it by himself or according
to the design requirement of the people skilled in the art.

FIG. 3 is a schematic diagram showing the connection
configuration between the first driving circuit and the first coil
according to an embodiment of the invention. Referring to
FIGS. 1 and 3, in the embodiment, the first driving circuit
120a receives a switch driving signal DS and includes a
voltage source 310 and a first switching component 320. The
first terminal of the voltage source 310 is electrically con-
nected to the first terminal of the first coil 111 for providing a
first voltage V1 to the first terminal of the first coil 111 and the
second terminal of the voltage source 310 is electrically con-
nected to a second voltage V2. The first switching component
320 is electrically connected between the second terminal of
the first coil 111 and the second voltage V2 for been turned on
according to the switch driving signal DS, and the first switch-
ing component 320 during being turned on would provide the
second voltage V2 to the second terminal of the first coil 111,
in which the first voltage V1 is different from the second
voltage V2 and the second voltage V2 can be a ground volt-
age.

The first driving circuit 320 in the embodiment, for
example, includes a first transistor T1, in which the drain
(corresponding to first terminal) of the first transistor T1 is
electrically connected to the second terminal of the first coil
111, the source (corresponding to second terminal) of the first
transistor T1 receives the second voltage V2 and the gate
(corresponding to control terminal) of the first transistor T1
receives the switch driving signal DS.

FIG. 4 is a schematic diagram showing the connection
configuration between the first driving circuit and the first coil
according to an embodiment of the invention. Referring to
FIGS. 1, 3 and 4, the difference of the connection configura-
tion from FIG. 3 rests in that the first driving circuit 1205 in
the embodiment further receives a switch driving signal DSR
and further includes a second switching component 410. The
second switching component 410 is electrically connected
between the first terminal and the second terminal of the first
coil 111 and can be turned on according to the switch driving
signal DSR (it is herein, for example, the inverse signal of the
switch driving signal DS). In other words, when the first
switching component 320 is turned on under the controlling
of the switch driving signal DS, the second switching com-
ponent 410 is correspondingly turned off under the control-
ling of the switch driving signal DSR.

In the embodiment, the second switching component 410
includes, for example, a second transistor T2, in which the
drain (corresponding to first terminal) of the second transistor
T2 is electrically connected to the first terminal of the first coil
111, the source (corresponding to second terminal) of the
second transistor T2 is electrically connected to the second
terminal of the first coil 111 and the gate (corresponding to
control terminal) of the second transistor T2 receives the
switch driving signal D SR.

FIG. 5 is a schematic diagram showing the connection
configuration between the first driving circuit and the first coil
according to an embodiment of the invention. Referring to
FIGS. 1 and 5, in the embodiment, the first driving circuit

10

15

20

25

30

35

40

45

50

55

60

65

6

120c¢ receives a switch driving signal DS and includes a
voltage source 510 and a third switching component 520. The
voltage source 510 provides a first voltage V1. The first ter-
minal of the third switching component 520 is electrically
connected to the first terminal of the voltage source 510, the
second terminal of the voltage source 510 is electrically con-
nected to a second voltage V2 and the first coil 111 is electri-
cally connected between the second terminal of the third
switching component 520 and the second voltage V2. The
third switching component 520 would be turned on according
to the switch driving signal DS, and the third switching com-
ponent 520 during being turned on would provide the first
voltage V1 to the first terminal of the first coil 111.

In the embodiment, the third switching component 520
includes, for example, a third transistor T3, in which the drain
(corresponding to first terminal) of the third transistor T3 is
electrically connected to the first terminal of the voltage
source 510, the first coil 111 is electrically connected between
the source (corresponding to second terminal) of the third
transistor T3 and the second voltage V2, and the gate (corre-
sponding to control terminal) of the third transistor T3
receives the switch driving signal DS.

FIG. 6 is a schematic diagram showing the connection
configuration between the first driving circuit and the first coil
according to an embodiment of the invention. Referring to
FIGS. 1, 5 and 6, the difference of the connection configura-
tion from FIG. 5 rests in that the first driving circuit 1204 in
the embodiment further receives a switch driving signal DSR
and further includes a fourth switching component 610. The
fourth switching component 610 is electrically connected
between the first terminal and the second terminal of the first
coil 111 and can switch the on/off state thereof under the
controlling of the switch driving signal DSR (i.e., the inverse
signal of the switch driving signal DS). In other words, when
the third switching component 520 is turned on under the
controlling of the switch driving signal DS, the fourth switch-
ing component 610 is correspondingly turned off under the
controlling of the switch driving signal DSR.

In the embodiment, the fourth switching component 610
includes, for example, a fourth transistor T4, in which the
drain (corresponding to first terminal) of the fourth transistor
T4 is electrically connected to the first terminal of the first coil
111, the source (corresponding to second terminal) of the
fourth transistor T4 is electrically connected to the second
terminal of the first coil 111 and the gate (corresponding to
third terminal) of the fourth transistor T4 receives the switch
driving signal DSR.

In the above-mentioned embodiments, the switch driving
signals DS and DSR can be provided by, for example, a
control chip. When the control chip includes a timing con-
troller, the switch driving signals DS and DSR can be pro-
vided by the timing controller, which the feasible embodi-
ment of the invention is not limited to. When the timing
controller is used for controlling, the backlight sources at
different positions can be further controlled to achieve local
backlight control effect according to the displayed image,
which further can have high contrast or power-saving advan-
tages. In particular, the switch driving signal DS can be a
sequence pulse-wave signal for periodically controlling the
switching operation of a switching component (for example,
320 or 520). Meanwhile, the switch driving signal DSR can
be another sequence pulse-wave signal inverted to the switch
driving signal DS for periodically controlling the switching
operation of another switching component (for example, 410
or 610). The people skilled in the art should understand the
sequence pulse-wave signal herein is an example only and
does not limit the feasible embodiment of the invention.
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FIG. 7A is a schematic diagram of the backlight module
structure of FIG. 1 according to an embodiment of the inven-
tion. Referring to FIGS. 1 and 7A, in the embodiment, a
backlight module 100q further includes a first substrate 710
with a first surface 711 and a second surface 712 opposite to
the first surface 711. The first driving circuit 120 and the first
coil 111 herein can be disposed on the first surface 711 of the
first substrate 710. The first driving circuit 120 is disposed in
alignment with a side of the first substrate 710, in which the
first driving circuit 120 is disposed between the first coil 111
and the first surface 711 of the first substrate 710.

The light emitting unit 140 herein is composed of, for
example, a plurality of LED light bars 720, and the LED light
bars 720, the second coil 112 and the rectifying circuit 130 are
disposed on the second surface 712 of the first substrate 710,
while the second coil 112 is disposed out of the LED light bars
720 and adjacent to a side of the first substrate 710. The
second coil 112 can be a coil pattern printed on the first
substrate 710.

According to the layout of FIG. 7A, the first coil 111 and
the second coil 112 are, at least, partially overlapped with
each other, so that after the first coil 111 produces the first
magnetic field M1 under the controlling of the first driving
circuit 120, the second coil 112 can produce the first induction
voltage IV1 according to the first magnetic field M1. There-
after, the rectifying circuit 130 converts the first induction
voltage IV1 into a first driving voltage DP1 so that the LED
light bars 720 emit light to provide the backlight.

FIG. 7B is a schematic diagram of the backlight module
structure of FIG. 1 according to another embodiment of the
invention. Referring to FIGS. 7A and 7B, in the embodiment,
the backlight module 1005 is similar to the backlight module
100a except that the first driving circuit 120 and the first coil
111 are disposed on the first surface 711 of the first substrate
710 and the second coil 112 is disposed between the LED
light bars 720, in which the first coil 111 can be a coil pattern
printed on the first substrate 710. The relative position
between the first driving circuit 120 and the first coil 111 can
be adjusted according to the designer skilled in the art, but the
position of the second coil 112 needs to be partially over-
lapped with the position of the first coil 111 so that the second
coil 112 can receive the first magnetic field M1 provided by
the first coil 111.

FIG. 8 is a function block diagram of a backlight module
according to another embodiment of the invention. Referring
to FIGS. 1 and 8, in the embodiment, a backlight module 800
includes a first coil 111, a second coil 112, a third coil 811, a
fourth coil 812, a first driving circuit 820, a rectifying circuit
830 and a light emitting unit 840. The first driving circuit 820
is electrically connected to the first coil 111 for controlling the
first coil 111 to produce a first magnetic field M1. The second
coil 112 is disposed on a transmission direction DIR1 of the
first magnetic field M1 corresponding to the first coil 111 for
receiving the first magnetic field M1 and providing a first
induction voltage IV1 according to the first magnetic field
M1. The first driving circuit 820 is electrically connected to
the third coil 811 for controlling the third coil 811 to produce
the second magnetic field M2. The fourth coil 812 is disposed
on atransmission direction DIR2 of the second magnetic field
M2 corresponding to the third coil 811 for receiving the
second magnetic field M2 and providing a second induction
voltage [V2 according to the second magnetic field M2.

The rectifying circuit 830 is electrically connected to the
second coil 112 and the fourth coil 812 for converting the first
induction voltage IV1 into a first driving voltage DP1 and
converting the second induction voltage IV2 into a second
driving voltage DP2. The light emitting unit 840 is electri-
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cally connected to the rectifying circuit 830 to provide a
backlight according to the first driving voltage DP1 and the
second driving voltage DP2, in which the light emitting unit
840 includes a plurality of LED light bars.

Although the backlight module 800 is composed of two
corresponding pairs of coils (a first pair of coils composed of
the first coil 111 and the second coil 112 and another pair of
coils composed of third coil 811 and the fourth coil 812).
However in other embodiments, the backlight module can be
composed of multi pairs of coils according to different appli-
cations.

FIG. 9 is a schematic diagram showing the circuit connec-
tion between the first driving circuit, the first coil and the third
coil according to an embodiment of the invention. Referring
to FIGS. 8 and 9, in the embodiment, the first driving circuit
820a receives the two switch driving signals DS1 and DS2,
and the first driving circuit 820a includes a voltage source 910
and two switching components 920 and 930. The first termi-
nal of the voltage source 910 is electrically connected to the
first terminal of the first coil 111 and the first terminal of the
third coil 811 for providing the first voltage V1 to the first
terminal of the first coil 111 and the first terminal of the third
coil 811, while the second terminal of the voltage source 910
is electrically connected to the second voltage V2.

The switching component 920 is electrically connected
between the second terminal of the first coil 111 and the
second voltage V2 and is turned on according to the switch
driving signal DS1. When the switching component 920 is
turned on, the second voltage V2 can be provided to the
second terminal of the first coil 111. The switching compo-
nent 930 is electrically connected between the second termi-
nal of the third coil 811 and the second voltage V2 and is
turned on according to the switch driving signal DS2. When
the switching component 930 is turned on, the second voltage
V2 can be provided to the second terminal of the third coil
811, in which the first voltage V1 is different from the second
voltage V2 and the second voltage V2 can be a ground volt-
age.

The switching component 920 in the embodiment, for
example, includes a transistor T5, in which the drain of the
transistor T5 is electrically connected to the second terminal
of'the first coil 111, the source of the transistor T5 receives the
second voltage V2 and the gate of the transistor T5 receives
the switch driving signal DS 1. The switching component 930
in the embodiment, for example, includes a transistor 16, in
which the drain of the transistor T6 is electrically connected
to the second terminal of the third coil 811, the source of the
transistor T6 receives the second voltage V2 and the gate of
the transistor T6 receives the switch driving signal DS2.

FIG. 10 is a schematic diagram showing the circuit con-
nection between the first driving circuit, the first coil and the
third coil according to an embodiment of the invention. Refer-
ring to FIGS. 8, 9 and 10, the difference of the embodiment
from FIG. 9 rests in that the first driving circuit 8205 in the
embodiment further receives the two switch driving signals
DS1R and DS2R and the first driving circuit 8205 further
includes two switching components 1010 and 1020. The
switching component 1010 is electrically connected between
the first terminal and the second terminal of the first coil 111
and is turned on according to the switch driving signal DS1R
(it is, for example, the inverse signal of the switch driving
signal DS1). The switching component 1020 is electrically
connected between the first terminal and the second terminal
of'the third coil 811 and is turned on under the controlling of
the switch driving signal DS2R (it is, for example, the inverse
signal of the switch driving signal DS2). In other words, when
the switching component 920 is turned on under the control-
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ling of the switch driving signal DS1, the switching compo-
nent 1010 is correspondingly turned off under the controlling
of the switch driving signal DS1R; when the switching com-
ponent 930 is turned on under the controlling of the switch
driving signal DS2, the switching component 1020 is corre-
spondingly turned off under the controlling of the switch
driving signal DS2R.

The switching component 1010 in the embodiment, for
example, includes a transistor T7, in which the drain of the
transistor T7 is electrically connected to the first terminal of
the first coil 111, the source of the transistor T7 is electrically
connected to the second terminal of the first coil 111 and the
gate of the transistor T7 receives the switch driving signal
DS1R. The switching component 1020 in the embodiment,
for example, includes a transistor T8, in which the drain of the
transistor T8 is electrically connected to the first terminal of
the third coil 811, the source of the transistor T8 is electrically
connected to the second terminal of the third coil 811 and the
gate of the transistor T8 receives the switch driving signal
DS2R.

FIG. 11 is a schematic diagram showing the circuit con-
nection between the first driving circuit, the first coil and the
third coil according to an embodiment of the invention. Refer-
ring to FIGS. 8 and 11, in the embodiment, the first driving
circuit 820c¢ receives the two switch driving signals DS1 and
DS2, and the first driving circuit 820¢ includes a voltage
source 1110 and two switching components 1120 and 1130.
The voltage source 1110 is for providing the first voltage V1.
The first terminal of the switching component 1120 is elec-
trically connected to the first terminal of the voltage source
1110, the second terminal of the voltage source 1110 is elec-
trically connected to the second voltage V2. The first coil 111
is electrically connected between the second terminal of the
switching component 1120 and the second voltage V2. The
switching component 1120 can be turned on according to the
switch driving signal DS1, and when the switching compo-
nent 1120 is turned on, the first voltage V1 can be provided to
the first terminal of the first coil 111.

The first terminal of the switching component 1130 is
electrically connected to the first terminal of the voltage
source 1110. The third coil 811 is electrically connected
between the second terminal of the switching component
1130 and the second voltage V2. The switching component
1130 can be turned on according to the switch driving signal
DS2, and when the switching component 1130 is turned on,
the first voltage V1 can be provided to the first terminal of the
third coil 811.

The switching component 1120 in the embodiment, for
example, includes a transistor T9, in which the drain of the
transistor T9 is electrically connected to the first terminal of
the voltage source 1110. The first coil 111 is electrically
connected between the source of the transistor T9 and the
second voltage V2. The gate of the transistor T9 receives the
switch driving signal DS1. The switching component 1130 in
the embodiment, for example, includes a transistor T10, in
which the drain of the transistor T10 is electrically connected
to the first terminal of the voltage source 1110, and the third
coil 811 is electrically connected between the source of the
transistor T10 and the second voltage V2 and the gate of the
transistor T10 receives the switch driving signal DS2.

FIG. 12 is a schematic diagram showing the circuit con-
nection between the first driving circuit, the first coil and the
third coil according to an embodiment of the invention. Refer-
ring to FIGS. 8, 11 and 12, the difference of the embodiment
from FIG. 11 rests in that the first driving circuit 8204 in the
embodiment further receives the two switch driving signals
DS1R and DS2R and the first driving circuit 8205 further
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includes two switching components 1210 and 1220. The
switching component 1210 is electrically connected between
the first terminal and the second terminal of the first coil 111
and is turned on under the controlling of the switch driving
signal DSIR (it is the inverse signal of the switch driving
signal DS1). The switching component 1220 is electrically
connected between the first terminal and the second terminal
of'the third coil 811 and is turned on under the controlling of
the switch driving signal DS2R (it is the inverse signal of the
switch driving signal DS2). In other words, when the switch-
ing component 1120 is turned on under the controlling of the
switch driving signal DS1, the switching component 1210 is
correspondingly turned off under the controlling of the switch
driving signal DS1R; when the switching component 1130 is
turned on under the controlling of the switch driving signal
DS2, the switching component 1220 is correspondingly
turned off under the controlling of the switch driving signal
DS2R.

The switching component 1210 in the embodiment, for
example, includes a transistor T11, in which the drain of the
transistor T11 is electrically connected to the first terminal of
the first coil 111, the source of the transistor T11 is electrically
connected to the second terminal of the first coil 111 and the
gate of the transistor T11 receives the switch driving signal
DS1R. The switching component 1220 in the embodiment,
for example, includes a transistor T12, in which the drain of
the transistor T12 is electrically connected to the first terminal
of the third coil 811, the source of the transistor T12 is
electrically connected to the second terminal of the third coil
811 and the gate of the transistor T12 receives the switch
driving signal DS2R.

Following the above-mentioned instruction, the designer
skilled in the art can add other coils and the corresponding
switching components into the backlight module according to
the application requirement, which is omitted to describe.

FIG. 13A is a disposing diagram of the light emitting unit,
the second coil and the fourth coil according to an embodi-
ment of the invention. Referring to FIGS. 8 and 13A, in the
embodiment, a backlight module 800a further includes a first
substrate 1310 with a first surface 1311 and a second surface
1312 opposite to the first surface 1310. The first driving
circuit 820, the first coil 111 and the third coil 811 herein can
be disposed on the first surface 1311 of the first substrate
1310. The light emitting unit 840 is composed of, for
example, a plurality of LED light bars 1320. The LED light
bars 1320, the second coil 112, the fourth coil 812 and the
rectifying circuit 830 can be disposed on the second surface
1312 of the first surface 1311.

In the embodiment, each of the LED light bars 1320
includes a plurality of LEDs 1321 and a second substrate
1322, in which the LEDs 1321 are disposed on the second
substrate 1322 and each of the second substrates 1322 forms
a coil pattern 1330 thereon. In the embodiment of the inven-
tion, depending on different circuit applications, the coil pat-
terns 1330 of the LED light bars 1320 can serve as the second
coil 112 and/or the fourth coil 812 to receive the first magnetic
field M1 and/or the second magnetic field M2 formed by the
first coil 111 and/or the third coil 811. In addition, the quantity
of'the first magnetic field M1 and/or the second magnetic field
M2 can be corresponding to the quantity of the coil patterns
1330.

FIG. 13B is a disposing diagram of the light emitting unit,
the second coil and the fourth coil according to an embodi-
ment of the invention. Referring to FIGS. 13A and 13B, in the
embodiment, a plurality of coil patterns 1340 are formed on
the second surface 1312 of the first surface 1311, in which the
quantity of the coil patterns 1340 can be corresponding to the
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quantity of the LED light bars 1320. In the embodiment of the
invention, depending on different circuit applications, the coil
patterns 1340 can serve as the second coil 112 and/or the
fourth coil 812 to receive the first magnetic field M1 and/or
the second magnetic field M2 formed by the first coil 111
and/or the third coil 811. In addition, the quantity of the first
magnetic field M1 and/or the second magnetic field M2 can
be corresponding to the quantity of the coil patterns 1340.

In summary, the backlight module in the embodiment of
the invention takes advantage of the induction action of mag-
netic fields between the first coil and the second coil to effec-
tively reduce the wiring between the first driving circuit and
the light emitting unit and to further reduce the volume of the
backlight module. In addition, since no connection circuit
between the first coil and the second coil is needed, so that the
disposing of the first coil and the second coil has better flex-
ibility and the design of the backlight module accordingly is
more flexible.

It will be apparent to those skilled in the art that the descrip-
tions above are several preferred embodiments of the inven-
tion only, which does not limit the implementing range of the
invention. Various modifications and variations can be made
to the structure of the invention without departing from the
scope or spirit of the invention. The claim scope of the inven-
tion is defined by the claims hereinafter.

What is claimed is:

1. A backlight module, comprising:

a first coil;

a first driving circuit, electrically connected to the first coil
for controlling the first coil to produce a first magnetic
field;

a second coil, configured to receive the first magnetic field
and providing a first induction voltage according to the
first magnetic field;

a rectifying circuit, electrically connected to the second
coil for converting the first induction voltage into a first
driving voltage;

alight emitting unit, electrically connected to the rectifying
circuit to provide a backlight according to the first driv-
ing voltage; and

a first substrate having a first surface and a second surface
opposite to the first surface, wherein the first coil and the
first driving circuit are disposed at a side of the first
substrate the same as the first surface, and the second
coil, the rectifying circuit and the light emitting unit are
disposed at another side of the first substrate the same as
the second surface,

wherein the light emitting unit comprises a light emitting
diode light bar, and the second coil is disposed at a
second substrate of the light emitting diode light bar.

2. The backlight module as claimed in claim 1, wherein the
first coil is a coil pattern printed on the first substrate, and the
second coil is a coil pattern printed on a second substrate of
the light emitting diode light bar.

3. The backlight module as claimed in claim 1, wherein the
rectifying circuit is electrically connected between the second
coil and the light emitting diode light bar and comprises:

a first diode, wherein anode of the first diode is electrically

connected to first terminal of the second coil;

a second diode, wherein cathode of the second diode is
electrically connected to the anode of the first diode;

a third diode, wherein anode of the third diode is electri-
cally connected to second terminal of the second coil
and cathode of the third diode is electrically connected
to the cathode of the first diode;

a fourth diode, wherein cathode of the fourth diode is
electrically connected to the anode of the third diode and
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anode of the fourth diode is electrically connected to the

anode of the second diode; and

a first capacitor, electrically connected between the cath-
ode of the first diode and the anode of the second diode
for providing the first driving voltage.

4. The backlight module as claimed in claim 1, further

comprising:

athird coil, electrically connected to the first driving circuit
and producing a second magnetic field under controlling
of the first driving circuit; and

a fourth coil, electrically connected to the rectifying cir-
cuit, configured to receive the second magnetic field and
provide a second induction voltage to the rectifying cir-
cuit according to the second magnetic field;

wherein the rectifying circuit converts the second induc-
tion voltage into a second driving voltage, and the light
emitting unit provides the backlight according to the first
driving voltage and the second driving voltage.

5. A backlight module, comprising:

a first coil,;

a first driving circuit, electrically connected to the first coil
for controlling the first coil to produce a first magnetic
field, and configured for receiving a switch driving sig-
nal and the first driving circuit;

a second coil, configured to receive the first magnetic field
and providing a first induction voltage according to the
first magnetic field;

a rectifying circuit, electrically connected to the second
coil for converting the first induction voltage into a first
driving voltage;

alight emitting unit, electrically connected to the rectifying
circuit to provide a backlight according to the first driv-
ing voltage; and

a first substrate having a first surface and a second surface
opposite to the first surface, wherein the first coil and the
first driving circuit are disposed at a side of the first
substrate the same as the first surface, and the second
coil, the rectifying circuit and the light emitting unit are
disposed at another side of the first substrate the same as
the second surface,

wherein the first driving circuit comprises:

a voltage source, electrically connected to first terminal
of'the first coil for providing a first voltage to the first
terminal of the first coil;

a first switching component, electrically connected
between second terminal of the first coil and a second
voltage for providing the second voltage to the second
terminal of the first coil according to the switch driv-
ing signal; and
a second switching component, electrically con-

nected between the first terminal and the second
terminal of the first coil and turned on according to
inverse signal of the switch driving signal,
wherein the first switching component comprises a first
transistor, first terminal of the first transistor is elec-
trically connected to the second terminal of the first
coil, second terminal of the first transistor receives the
second voltage and control terminal of the first tran-
sistor receives the switch driving signal, and

wherein the second switching component comprises a
second transistor, first terminal of the second transis-
tor is electrically connected to the first terminal of the
first coil, second terminal of the second transistor is
electrically connected to the second terminal of the
first coil and control terminal of the second transistor
receives the inverse signal of the switch driving sig-
nal.
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6. A backlight module, comprising:

a first coil;

a first driving circuit, electrically connected to the first coil
for controlling the first coil to produce a first magnetic
field;

a second coil, configured to receive the first magnetic field
and providing a first induction voltage according to the
first magnetic field;

a rectifying circuit, electrically connected to the second
coil for converting the first induction voltage into a first
driving voltage;

alight emitting unit, electrically connected to the rectifying
circuit to provide a backlight according to the first driv-
ing voltage; and

a first substrate having a first surface and a second surface
opposite to the first surface, wherein the first coil and the
first driving circuit are disposed at a side of the first
substrate the same as the first surface, and the second
coil, the rectifying circuit and the light emitting unit are
disposed at another side of the first substrate the same as
the second surface,

wherein the first driving circuit is also used to receive a
switch driving signal and the first driving circuit com-
prises:

a voltage source for providing a first voltage;
a first switching component, electrically connected
between the voltage source and first terminal of the

5

10

15

20

14

first coil for providing the first voltage to the first
terminal of the first coil according to the switch driv-
ing signal; and
a second switching component, electrically connected
between the first terminal and second terminal of the
first coil and turned on according to inverse signal of
the switch driving signal.
7. The backlight module as claimed in claim 6, wherein the

first switching component comprises a first transistor, first
terminal of the first transistor is electrically connected to the
voltage source, second terminal of the first transistor is elec-
trically connected to the first terminal of the first coil and
control terminal of the first transistor receives the switch
driving signal;

the second switching component comprises a second tran-
sistor, first terminal of the second transistor is electri-
cally connected to the first terminal of the first coil,
second terminal of the second transistor is electrically
connected to the second terminal of the first coil and
control terminal of the second transistor receives the
inverse signal of the switch driving signal.

8. The backlight module as claimed in claim 6, wherein the

switch driving signal is provided by a control chip, the control
chip comprises a timing controller and the switch driving
signal is provided by the timing controller.
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